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Indian Standard 

METHODS OF TEST FOR 
EYE-PROTECTORS 

PART I NON-OPTICAL TESTS 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard ( Part I ) ( First Revision ) was adopted by the 
Indian Standards Institution on 25 March 1980, after the draft finalized 
by the Glassware Sectional Committee had been adopted by the Chemical 
Division Council. 

0.2 Part I of this standard was first published in 1975 covering routine 
tests. This was followed in 1977 by Part II covering special tests. Subse- 
quently, the Committee responsible for preparing this standard took note 
of ISO/DIS 4854 'Personal eye protectors — optical test methods' and ISO/ 
DIS 4855 'Personal eye protectors — non-optical test methods', and decided 
to revise both the parts of this standard to bring them in line with these 
ISO documents. Further, the Committee decided that Part I of this revised 
standard should cover non-optical tests and Part II should cover optical 
tests. 

0.3 In this revision, methods of test for resistance to ultra-violet radiation 
and suitability for disinfection, not covered earlier in the two parts have 
also been specified. Tests for flammability for industrial eye protectors and 
for those used by professionals solely for attenuation of daylight have also 
been prescribed separately. 

0.4 In reporting the results of a test made in accordance with this standard, 
if the final value, observed or calculated, is to be rounded off, it shall be 
done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard prescribes non-optical methods of test for eye protectors 
in respect of the following: 

a ) Stability at elevated temperature, 

b) Robustness, 

c ) Resistance to ultra-violet radiation, 

♦Rules for rounding off numerical values ( revised ). 
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d ) Resistance to corrosion of metal parts, 

e ) Suitability for disinfection, 
f ) Flammability, 

g ) Resistance to high-speed particles, 
h ) Non-adherence of molten metal, 
j ) Resistance to penetration of hot solids, 
k ) Proof against chemical splashes, 
m ) Protection against dust, and 
n ) Protection against gas. 

2. SAMPLING AND SEQUENCE OF TESTS 

2.1 Representative samples of eye- protectors shall be drawn as specified 
in IS : 5983-1980*. 

2.2 Test for suitability at elevated temperature shall be carried out 
first, to be followed by the test for robustness. Sequence for other tests may 
be as given in 1.1. 

3. TEST FOR STABILITY AT ELEVATED TEMPERATURE 

3.0 General — This test is applicable to complete eye-protectors and is 
meant to ascertain their capability to resist physical distortion in the course 
of usage by subjecting them to test for robustness ( see 4 ) and that for 
optical test prescribed in 3 of IS : 7524 ( Part II)-1980t- 

3.1 Apparatus 

3.1.1 Air-Oven — capable of maintaining a temperature of 55 ± 2°C. 

3.2 Procedure — Place the eye-protector in the position corresponding to 
normal use, in the oven for 30 minutes at a temperature of 55 ± 2°C. Then 
remove it and allow to cool down to 23 ± 3°C for a minimum of 
30 minutes. Then proceed with testing for robustness and optical tests 
( see 2.2 and 3.0 above ). 

4. TEST FOR ROBUSTNESS 

4.0 General — This test applies to eye-protectors whose primary function is 
to protect against high-mass, low-velocity flying objects. The test is pres- 
cribed separately for unmounted and mounted oculars. The test given 
in 4.2 is considered as the reference test. 



♦Specification for eye-protectors [first revision ). , 

fMethods of test for eye-protectors : Part II Optical tests {first revision "), 
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4.1 Unmounted Oculars 

4.1.1 Temperature Requirement for the Test — For plastics or laminated 
oculars, the ambient temperature shall be maintained at 23 ± 3°C. For 
oculars made solely from glass, normal room temperature shall apply. 

4.1.2 Apparatus — The apparatus shall comprise the following : 

a ) an immediate support for the ocular, which shall be a steel or 
rigid plastics cylinder with an internal diameter of 25 ± 8-4 mm 
and an outside diameter of 32 mm. The cylinder shall be inserted 
into, or be an integral part of a steel base. 

b ) A seating ring shall be firmly attached to the top of the cylinder 
to provide cushioning to the ocular. The seating ring shall have 
a thickness of 3 mm and the same inside and outside diameters as 
the support tube. The seating material shall have a hardness of 
40 ± 5 IRHD [ see IS : 3400 ( Part II )-1965* ]. The combined 
mass of the support assembly shall be at least 12 kg. 

c ) A load ring weighing 250 g shall be provided for being placed 
upon the ocular. This ring shall have an inside diameter the 
same as the support tube, and any convenient outside diameter. 
A seating of the same dimensions and hardness as in (b) shall be 
firmly affixed at the bottom surface of the load ring. 

Note — For cylindrically curved oculars, the test support tube and load ring shall be 
curved to conform to the convex and concave surfaces respectively of the ocular. 

d ) A device allowing a 22-mm diameter steel ball of about 44 g mass 
to drop, from rest, from a height of 1*27 to 1*30 m on to the 
specified area of the ocular of the eye protector. 

4.1.3 Procedure — Place the ocular to be tested between the support tube 
and load ring duly cushioned by the seating rings so that it is approxi- 
mately centred on the support tube. Place the support assembly so that 
the surface of the ocular at the point of impact is horizontal. Allow the 
steel ball to fall from a height of 1*27 to 1*30 m and to strike the ocular 
within radius of 8 mm from the centre of the support tube. 

Note — Alternative tests may be used provided that it can be demonstrated that 
they give equivalent results. 

4.2 Mounted Oculars 

4.2.1 Temperature Requirements for the Test — The test shall be carried 
out in the following conditions : 

a ) The eye-protector shall be heated to 55 ± 2°C and maintained at 
that temperature for one hour before testing, 

♦Methods of test for vulcanized rubbers : Part II Hardness, 
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b) The eye-protector shall be cooled to — 5 ± 2°C and maintained at 
that temperature for one hour before testing for the second time. 

The tests shall be conducted within 30 seconds after completing the above 
temperature treatments. 

4.2.1.1 For eye-protectors intended for use in lower temperatures, 
additional treatment shall be carried out by cooling the eye-protector to 
— 20 i 2°C, and holding it there for 4 hours before testing. 

4.2.2 apparatus 

4.2.2.1 Head-form — made of a suitable material having a hardness 
of 50 to 60 IRHD [ see IS : 3400 ( Part II >1965* ]. The essential dimen- 
sions and contours shall corform to those given in Fig. 1 . 



66 TO 68 —~ 





All dimensions in millimetres. 

Fig. 1 Essential Dimensions and Contours of the Head-Form 

4.2.2.2 A device allowing a 22 mm diameter steel ball of about 44 g 
mass to drop from rest, from a height of 1*27 to 1*30 m on to the specified 
area of the oculars of the eye-protector, 

4.2.3 Procedure — Mount the eye-protector, after its treatment as 
in 4.2.1 and or 4.2.1.1 as the case may be, on the head-form in the position 
corresponding to normal use. Insert a sheet of carbon paper on top of a 
sheet of white paper, each sheet being of appropriate dimensions, between 
the eye-protector and the head-form. Place the head-form with the moun- 
ted eye-protector assembly underneath the device for dropping the steel 
ball so that the surface of the ocular at the point of impact is horizontal. 



♦Method of test for vulcanized rubbers : Part II Hardness. 
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Allow the steel ball to drop from a height of 1-27 to 1'30 m and to strike 
the ocular within a radius of 5 mm of the geometric centre of each of the 
mounted oculars. 

Note — For routine production monitoring, an alternative test and support may be 
used provided that it gives equivalent results. 

5. TEST FOR RESISTANCE TO ULTRA-VIOLET RADIATION 

5.1 Apparatus 

5.1.1 Quartz-Envelope High-Pressure Xenon Lamp — of 450 W rating. 

5.2 Procedure — Expose the ocular for 100 hours to radiation from 
the quartz-envelope high-pressure xenon lamp located at a distance of 
300 mm, incident radiation being substantially normal to the surface of the 
ocular. 

Note — It is permissible, for routine tests, to reduce the time of exposure and the 
distance to the ocular, for example, to 50 hours at 200 mm. 

6. TEST FOR RESISTANCE TO CORROSION OF METAL PARTS 

6.0 General — Resistance to corrosion of metal parts such as frames, side- 
shields or other metal components is judged by immersing them in a boiling 
aqueous solution of sodium chloride for specified period. 

6.1 Reagents 

6.1.1 'Sodium Chloride Solution — 10 percent ( mjm ) m water. 

6.2 Procedure — Clean the metal parts of the eye-protector by removing 
from the surface all adhering matter, particularly oil and grease. Then 
immerse them in the boiling sodium chloride solution for 15 minutes. 
Remove the metal parts and next immerse them for 15 minutes in sodium 
chloride solution maintained at room temperature. After removal from this 
solution and without wiping off the adhering liquid, leave the metal parts 
to dry for 24 hours at room temperature. Then rinse them in lukewarm 
water, allow to dry, and inspect for any signs of corrosion. 

7. TEST FOR SUITABILITY FOR DISINFECTION 

7.1 Procedure — Immerse the eye-protector in a suitable disinfectant solu- 
tion, for example, O'l percent (v/v) solution of dodecyl-dil amine ethyl 
( amino-ethyl ) glycine hydrochloride in tap water, for 10 minutes. Remove 
and examine for any visual damage. 

Note — Unless it is required to remove substantial deposits, no preliminary washing 
is necessary, nor is any rinsing needed. 
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8. TEST FOR FLAMMABILITY 

8.1 For Industrial Eye-Protectors 

8.1.0 General — This test is intended to establish whether the test samples 
ignite or continue to glow. 

8.1.1 Apparatus 

8.1.1.1 Gas welding rod — made of steel, 300 mm long and 6 mm in 
diameter, with flat end faces. 

8.1.1.2 Heat source — for heating the gas welding rod to a .temperature 
of 650 ± 10°C. 

8.1.2 Procedure — Heat the gas welding rod over a length of at least 
50 mm to a temperature of 650 ± 10°C. The temperature of the rod being 
measured by means of thermocouple attached at a distance of 20 mm from 
the heated end of the rod. Then press the heated end of the rod vertically 
against the surface of the test sample ( the contact force being equal to the 
mass of the rod ) for a period of 5 seconds and then remove the rod. Carry 
out the test on all parts of the eye-protector and see during the test 
whether the test samples ignite or continue to glow. 

8.1.2.1 Carry out the test on 5 complete eye-protectors. 

8.2 Eye-Protectors used by Professionals Solely for Attenuation of Daylight 

8.2.0 General — This test is intended to assess ignition properties of eye- 
protectors. 

8.2.1 Apparatus 

8.2.1.1 Air-oven — having a capacity not less than 10 times the volume 
of the sample eye-protector and capable of being heated to a temperature 

of 200 ± 5°C. 

8.2.2 Procedure — Place the complete -eye-protector, or its components, 
into the preheated oven, calibrated and set to 200 i 5°C, for 15 ±1 
minutes. On removing the sample, note whether it has burnt during the test 
period. 

8.2.2.1 Carry out the test on 5 samples, purging the oven with air be- 
tween tests. 

9. TEST FOR RESISTANCE TO HIGH-SPEED PARTICLES 

9.0 General — This test applies to eye-protectors intended to provide protec- 
tion against impact from objects or high-speed flying particles. In the light 
of present knowledge, it is believed that the test using steel balls designed in 

8 
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this clause provides the most satisfactory control of impact resistance of eye- 
protectors. However, as soon as any specific hazards are identified, against 
which eye-protectors, satisfying the requirement of this test, are found to be 
unsuitable, this test would be revised. 

9.1 Apparatus 

9.1.1 Head- Form — The head-form shall be made of cast aluminium. The 
dimensions and contours shall conform to those given in Fig. 2. 




Fig. 2 



All dimensions in millimetres. 

Dimensions and Contours of Head-Form 



9.1.2 Propulsion Equipment — The equipment shall be capable of imparting 
to a 6-mm diameter steel ball known velocities up to 190 m/s. The equipment 
consists essentially of a barrel or tube of sufficient length to ensure a cons- 
tant exit velocity of the steel ball, with a breach or loading mechanism ensur- 
ing that the ball is in a given position in relation to the barrel or tube end, 
and of a spring or compressed gas to provide propulsion. The equipment 
also includes a means of calibrating or measuring the exit velocities; because 
of the velocities and distance involved, a timing indicator, recording in 
multiples of 10 /xs, is required. 

9.1.2.1 The measurement of velocities shall made as near as possible to 
the point of impact and in any case not farther than 250 mm from it. The 
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end of the barrel or tube shall be protected against recochets. The area 
surrounding the test specimen, the head-form and the barrel or tube shall 
be enclosed. 

Note 1 — The length of the barrel or tube is determined by its ability to produce an 
almost constant velocity of the steel ball in the final stages of its travel, that is, when it 
passes through the timing device and is in flight to the item under test. Achievement of 
this requirement depends not only upon the air pressure or the force of the spring but 
also upon the length of the tube and the fit of the ball in the bore. 

Note 2 — The timing device shall have a degree of accuracy not less than that 
specified. The following two methods are recommended : 

a ) _An electronic timer operated by photoelectric cells through amplifiers, and 

b ) a cathode-ray Oscilloscope actuated by detector coils located on the tube. 

The accuracy of the timing device depends upon the spacing between 
the sensing elements and the required accuracy for measurement of the ball 
velocity. Present indications are that the spacing between the sensing element 
ought not to exceed 150 mm. With this spacing and the highest velocity 
contemplated, the accuracy of the timing device should be fixed so as to 
allow for variations for other factors while still keeping the velocity within 
the limits stipulated. 

9.2 Procedure — Place the eye-protector on the head-form in the position 
corresponding to normal use and with the tension of the head-band 
adjusted according to the manufacturer's instructions. Insert a sheet of car- 
bon paper on top of a sheet of white paper, each sheet being of appropriate 
dimensions, -between the eye-protector and the head-form. Place the eye- 
protector/head-form assembly in front of the propulsion equipment, the 
point of impact being not more than 100 mm from, and in line with, the 
muzzle of the barrel or tube. Then project the steel ball, at the selected 
speed on to the centre of each ocular in the case of a two-ocular eye- 
potector, or, in the case of a one-ocular eye-protector, on to two points 
33 mm from the vertical mid-line of the eye-protector on the horizontal 
line passing through the centre between the top and bottom of the ocular; 
the direction of impact being substantially normal to the surface of 
the ocular. 

10. TEST FOR NON-ADHERENCE OF MOLTEN METAL 

10.1 Apparatus — A suitable apparatus is illustrated in Fig. 3. It consists 
of a spring loaded piston fitted with an ejector head dished in the centre to 
accommodate the molten metal. A fixed platform is mounted above the 
ejector head. The platform has a central opening large enough to permit 
the charge of molten metal to go through it. 

Note — The energy of the ejection spring and the position of the fixed platform shall 
be such that, on ejection, the metal charge is projected upwards to a nominal distance 
of 250 mm above the level of the ocular. 

10 
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Fig. 3 Apparatus for Test for Non-adherence of 
Molten Metal 
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10.2 Procedure — Mount the eye-protector about the central opening of the 
fixed platform in such a way that its ocular is immediately above the centre 
of the ejector head. Heat the ejector head to reduce cooling of the molten 
metal and load it with a silica crucible containing 100 g of molten grey iron 
at a temperature of 1450 ± 2°C. Immediately release the pedastal so that 
the spring drives the head vertically upwards until it strikes the stop plat- 
form and projects the molten metal against the ocular. 

11. TEST FOR RESISTANCE TO PENETRATION OF HOT SOLIDS 

11.1 Apparatus— A suitable apparatus is illustrated in Fig. 4. It 
consists of a metal cylinder shaped to hold the test material and to take 
a funnel of heat-insulating material shaped to centre a steel ball, 6-5 mm in 
diameter, on the the test specimen. 
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All dimensions in millimetres. 

Fig. 4 Apparatus for Test for Resistance to Penetration 
by Hot Solids 
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11.2 Procedure — Place the test material in the cylinder. Heat the steel 
wall to a temperature of 1 030 ± 20°C. Remove it from the furnace and 
drop it, as quickly as possible, into the funnel, where it comes into contact 
with the test specimen at a temperature of about 900°C. 

11.2.1 Observe the underside of the cylinder and, if the steel ball drops, 
indicating complete penetration, note the time taken for penetration. 

12. TEST FOR PROOF AGAINST CHEMICAL SPLASHES 

12.0 General — This test is meant to be applied to eye- protectors intended 
to provide protection against splashes of liquids. 

12.1 Apparatus 

12.1.1 Head-Form — Same as prescribed in 9.1.1 ( Fig. 2 ), The ocular 
area shall be covered with a double thickness of absorbent lint, the mass 
per unit area of which is approximately 185 g/m 2 . 

12.1.2 Hand Atomizer — capable of producing fine droplets (not mist). 

12.1.3 Test Paper — White blotting paper 180 X 100 mm approximately, 
dipped in a 01 M solution of sodium carbonate; to be placed over the lint. 

12.1.4 Detecting Solution — Prepared by dissolving 5 g of phenolphthalein 
in 500 ml of methanol and adding 500 ml of distilled water, stirring cons- 
tantly ( filter if a precipitate forms ), to obtain 1 litre. 

12.2 Procedure — Mount the eye-protector as normally- worn, placing it in a 
vertical plane on the head-form, covering the test paper. Adjust the head- 
band for tension as recommended by the manufacturer. Spray the assembly 
with the detecting solution from all directions for about 10 seconds so that 
the rate of spraying is approximately 20 to 30 ml/min; the atomizer being 
held about 600 mm from the head-form. 

Note — For safety reasons it is recommended that the test be carried out under a 
hood. 

13. TEST FOR PROTECTION AGAINST DUST 

13.1 Apparatus 

13.1.1 Dust Chamber — A suitable apparatus is illustrated in Fig. 5. The 
chamber shall be glass-fronted and shall have internal dimensions 560 x 560 
X 560 mm and provided with a hopper-shaped bottom and a tightly sealing 
hinged lid. To the bottom of the inverted hopper is connected an air- 
blower capable of delivering approximately 2-8 m 3 /min at 230 mm H a O 
gauge. A suitable agitator, capable of including swirling in the air stream 
from the blower, is provided immediately above the air inlet. The dust- 
chamber outlet is connected to the air blower inlet. 

13 
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Fig. 5 Apparatus for Test for Protection Against Dust 

13.1.2 Test Dust — 1 000 g of pulverized coal, having the following grain 
size distribution for placing in the dust-chamber : 

Material passing through IS Sieve* 

250-micron, percent by mass 95 

125-micron, percent by mass 85 

90-micron, percent by mass 40 

13.1.3 Head-Form — Same as prescribed in 9.1.1 ( Fig. 2 ). The ocular 
area shall be covered with a double thickness of absorbent lint, the mass per 
unit area of which is approximately 185 g/m 2 . The lint shall be covered 
by a sheet of damp white paper on which shall be marked in pencil two 
circles approximately 5*7 mm in diameter representing the ocular areas; 
the horizontal distance between centres being 66 mm. 

13.1.4 Photoelectric Reftectometer — A suitable arrangement of the 
apparatus is shown in Fig. 6 for the measurement of quantities pertaining 

*See IS : 460 ( Part I ) - 1978 Specification for test sieves : Part I Wire cloth sieves 
( second revision ) and IS : 460 ( Part II ) - 1978 Specification for test sieves : Part II 
Perforated plate test sieves ( second revision ). 
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to reflection. It consists of an interference filter for the wavelength (X) 
546 nm, a lens, at the focus of which the lamp is placed, and a radiation 
receiver, for example, photovoltaic cell or photodiode. 

13.2 Procedure — Measure the reflectance of the unexposed moist test 
paper within the two ocular areas, using the reflectometer placed at a 
distance of 250 mm from the test paper. 

Note — Both the readings should be substantially the same, the photometer being 
adjusted to a reading of 100. 

13.2.1 Mount the eye-protector as usually worn, placing it in a vertical 
plane on the head-form, covering the damp white paper. Adjust the head 
band for tension as recommended by the manufacturer. Place the assembly 
in the dust-chamber and fasten the lid. Operate the blower for 1 minute, 
switch off and keep the chamber closed until the dust has settled. Carefully 
remove the damp white paper and again measure the reflectance of the two 
ocular areas and calculate the ratio of the mean reflectance after exposure 
to the mean reflectance before the exposure from the readings obtained and 
express as a percentage. 

14. TEST FOR PROTECTION AGAINST GAS 
14.1 Apparatus 

14.1.1 Head-Form — Same as in 9.1.1 ( see Fig. 2 ). The ocular area 
shall be covered with a double thickness of absorbent lint, the mass per 
unit area of which is approximately 185 g/m 1 . 

14.1.2 Gas Chamber — The chamber shall be gas-tight and glass- 
fronted and shall have internal dimensions 560 x 560 x 560 mm and 
provided with a tightly sealing hinged lid. The chamber shall be ventilated 
by means of a small Mower with a capacity of about 1*4 cm 3 /s and a vent 
pipe leading to a fume chamber or to outside atmosphere. 

14.1.3 Gas Supply — any convenient means of generating ammonia gas, 
for example, by blowing air through a wash bottle containing a concentra- 
ted solution of ammonia ( RD 0*88_g/ml approximately ), or by using a gas 
cylinder of ammonia. The outlet from the generator or cylinder shall be 
connected to the gas-chamber. 

14.1.4 Test Paper — White blotting paper 180 x 100 mm, free from 
sulphur compounds and dipped in 1 percent ( m\m ) solution of mercurous 
nitrate ( see 14.1.5 ) so that it is damp at the time of the test. 

14.1.5 Mercurous Nitrate Solution — 1 percent ( mjm ). Prepare by 
dissolving 1 g of mercurous nitrate in 100 ml of distilled water containing 
1 ml of concentrated nitric acid. 
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IS : 7524 (Part I) -1980 

14.2 Procedure — Mount the eye- protector on the head-form symmetrically 
over the damp test paper which itself rests on the absorbent lint, so as to 
cover the ocular area. Place the assembly in the gas chamber together 
with a control slip of the test paper placed on the floor of the chamber. 
Then open the gas generator slightly, the vent being slightly open, and fill 
the gas-chamber with ammonia at room temperature. Close the vent and 
leave the test specimen in the gas chamber for 5 minutes. Finally, clear 
the chamber of -gas, remove the eye-protector and examine the test paper. 
If any gas has penetrated the eye-protector, the ireated test paper shall turn 
brown. 
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INDIAN STANDARDS 

ON 

GLASSWARE AND RAW MATERIALS FOR GLASS INDUSTRY 

IS: 

488-1968 Glass making sands ( second revision ) 

489 (Part I )- 1973 Glass ampoules: Part I Ampoules for liquid injectables {second 
revision ) 

489 (Part II )-1973 Glass ampoules: Part II Ampoules for lyophilized injectables 
( second revision ) 

997-1973 Limestone and dolomite for glass industry {first revision ) 

1112-1963 Glass shells for ganeral lighting service lamps {first revision ) 

1116-1957 Glass globes for hurricane lanterns 

1^2*11161 Glossary of terms relating to glass industry 

1922-1961 Liquid gold, bright 

1961-1968 Glass tableware {first revision ) 

1975-1961 Colours for signal glasses for use in railways 

1984](Part I )-l 971 Glass vials for pharmaceutical preparation : 
Part I Vials for parenteral preparation {first revision ) 

2303-1963 Method of grading glass for alkalinity 

2553-1971 S afety gl ass ( second revision ) 

2835-1977 Flat transparent sheet glass ( second revision ) 

3423-1973 Glass containers for transfusion fluids {first revision ) 

3438-1977 Silvered glass mirrors for general purposes {first revision ) 

3702-1975 Refills for vacuum flasks ( revised ) 

5081-1969 Glass tubes for fluorescent lamps 

5 1 68- 1 969 Glass feeding bottles 

5437-1969 Wired and figured glass 

5623-1970 Method for determination of coefficient of linear thermal expansion of glass 

5870-1970 Glass globes for internal lighting of passenger coaches 

5983-1971 Protective glass filters for welding, cutting, and similar operations 

5984-1971 Glass shells for miniature lamps 

6506-1972 Methods for thermal shock tests on glassware 

6917-1973 Glass lenses for automobile headlights ( replaceable bulb type ) 

6981-1973 Glass jars for air-depolorized ( caustic soda ) wet cells 

7524 ( Part I)-1980 Methods of test for eye-protectors: Part I Non-optical tests {first 
revision ) 

7524 ( Part II )-1979 Methods of test for eye-protectors : Part II Optical tests 

7708-1975 Vacuum flasks 

9153-1978 Methods of polarise opic examination of glassware 

9154-1978 Method of determination of alkali resistance of glass 

9157-1979 Sodium nitrate and potassium nitrate for glass compositions 



